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Abstract
Patients’ risks from medication errors are widely acknowledged. Yet not all errors, if they occur, 
have the same risks for severe consequences. Facing resource constraints, policy makers could 
prioritize factors having the greatest severe–outcome risks. This study assists such prioritization 
by identifying work-related risk factors most clearly associated with more severe consequences.
Data from three Canadian paediatric centres were collected, without identifiers, on actual or 
potential errors that occurred. Three hundred seventy-two errors were reported, with outcome 
severities ranging from time delays up to fatalities. Four factors correlated significantly with 
increased risk for more severe outcomes: insufficient training; overtime; precepting a student; 
and off-service patient. Factors’ impacts on severity also vary with error class: for wrong-time 
errors, the factors precepting a student or working overtime significantly increase severe-out-
comes risk. For other types, caring for an off-service patient has greatest severity risk. 
To expand such research, better standardization is needed for categorizing outcome severities.

Risk Factors for Increased Severity of Paediatric 
Medication Administration Errors

Facteurs de risque et sévérité accrue des erreurs 
d’administration de médicaments en pédiatrie

K I m SE AR S , R N, PH D

School of Nursing, Queens University
Kingston, ON

W I L L I A m m . G O ODm A N, PH D

Faculty of Business and IT, University of Ontario Institute of Technology
Oshawa, ON

ReseaRch PaPeR



[e110] HEALTHCARE POLICY Vol.8 No.1, 2012

Kim Sears and William M. Goodman

Résumé
Les risques d’erreurs de médication pour les patients sont vastement reconnus. Toutefois, 
les erreurs, quand elles ont lieu, ne présentent pas toutes les mêmes risques de conséquences 
graves. Dans le contexte des limites de ressources, les responsables de politiques pourraient 
prioriser les facteurs qui présentent les risques les plus graves. Cette étude permet de procéder 
à une telle priorisation en déterminant les facteurs de risques liés au travail qui sont les plus 
clairement associés à des conséquences graves. 
Des données sur des erreurs potentielles ou réelles, provenant de trois centres canadiens de 
pédiatrie, ont été recueillies de façon anonyme. Trois cent soixante-douze erreurs ont été 
déclarées, avec des degrés de sévérité allant d’un simple retard à la mortalité. Quatre facteurs 
présentent une corrélation significative avec un risque accru de résultats graves : le manque de 
formation, les heures de travail supplémentaires, la supervision d’un étudiant et la présence 
d’un patient qui correspondrait normalement à un autre service. L’impact des facteurs sur le 
degré de sévérité varie également selon le type d’erreur : pour les erreurs de temps, la supervi-
sion d’un étudiant ou les heures supplémentaires augmentent significativement le risque de 
résultats sévères. Pour les autres types, les soins offerts à un patient qui correspondrait nor-
malement à un autre service comportent le plus haut risque de sévérité. 
Pour approfondir la recherche, il faudrait une meilleure normalisation pour catégoriser les taux 
de gravité des résultats.

T

The risks of harm to patients posed by medication administration errors 
are well documented (Fortescue et al. 2003; Hicks et al. 2006; Kaushal et al. 2001; 
Leape et al. 1995; Rothschild et al. 2006; Tissot et al. 2003). It is also recognized 

that that many administration errors are due to problems at the system level (not just “human 
error”) (Barker et al. 2002; Leape 2006; van den Bernt et al. 2002). A significant subset 
of those errors can lead to severe consequences (Cowley et al. 2001; Fortescue et al. 2003; 
Holdsworth et al. 2003; Kaushal et al. 2001; miller et al. 2003; ), but few studies have ana-
lyzed which work environment–related risk factors, in particular, are most clearly associated 
with the most severe patient outcomes. 

Net risk is a function of both probability of an unwanted incident and severity of its con-
sequence (Amyotte and mcCutcheon 2006). Policy makers, being constrained by the costs 
of change implementation, could benefit by distinguishing measures that simply reduce some 
errors’ frequencies, from those that address specifically the types of incidents that tend to gen-
erate more severe outcomes.

Based on a national sample in paediatric environments, the present study confirms that 
distributions of outcome severities are not equal for all error causes. Each cause can be associ-
ated with a specific distribution of probabilities for more severe error outcomes; this is the 
cause’s severity risk profile. Knowing these profiles, decision-makers could focus on causes that 
have the greatest potential risks for severe outcomes.
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The current nursing work environment cultivates error, not safety (IOm 2004). When 
work environments and processes are inefficient or unhealthy, the chance for errors affecting 
patient outcomes is increased (mcGillis Hall et al. 2004; Smetzer and Cohen 2006). Excessive 
workloads and an inability to deal with fluctuations in patient census and severity of illness, 
variations in availability of experienced nurses to supervise novice nurses, and structuring of 
the patient environment lead to unsafe work environments (Leape et al. 1995). Tang and col-
leagues (2007) identified personal neglect, workload and new staff as the three primary factors 
contributing to adult unit errors. 

Tissot and colleagues (2003) have linked workload and the work environment to medica-
tion error occurrence, in particular. The risk of error increases as nurses work shifts beyond 
12 hours, take on overtime and/or work more than 40 hours per week (O’Brien-Pallas et al. 
2004; Rogers et al. 2004). 

medication delivery is complex in all areas of healthcare, particularly for children, for 
whom paediatric medication errors have been identified as the most frequent type of medical 
error (Kaushal et al. 2001; Wong et al. 2004). Suitable formulations of many drugs for chil-
dren are based solely on adult requirements (Carleton and Smith 2005; Giacoia et al. 2007; 
Kaushal et al. 2007), with adult dosages adjusted to account for smaller body mass. 

For children, therefore, medication ordering, dispensing, administering and monitoring 
often require weight-based dosing calculations in the absence of standardized, easy-to-use 
paediatric dosage formulations (Byers and Schafhauser 2004; Giacoia et al. 2007). High-
consequence dosing errors can also occur by the interchange of milligrams and micrograms 
(Kaushal et al. 2004) or by tenfold errors, resulting from non-suspicious small volumes 
(Kaushal et al. 2004; Wong et al. 2004).

Methodology
This pan-Canadian study examines, in a paediatric setting, the factors within the nursing work 
environment that contributed not only to medication administration errors, but more specifi-
cally, to an increase in the likely severity of errors that occurred. Factors leading to the occur-
rence of error were identified prospectively and then tracked using error survey data.

The data were collected from registered nurses who worked in 18 study units, in three 
tertiary paediatric university-affiliated healthcare centres in Canada. Participants voluntarily 
completed the survey (reproduced in the appendix) whenever an actual or potential error event 
occurred. To minimize concerns that could lead to under-reporting errors, the surveys were 
designed to be completed in a confidential manner with no nurse or patient identifiers, and were 
delivered to participants’ units, accompanied by prepaid envelopes addressed to the researcher.

Tool development and validation
The survey instrument was the Paediatric medication Administration Error (PmAE) survey, 
consisting of six questions, and independently created for this study. First, the paediatric inci-
dent-reporting systems currently utilized by the study sites were reviewed; then, specific survey 
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questions relating to the consequences of PmAEs were developed, adapting from the work of 
Folli and colleagues (1987). Face and content validity were ensured through the validation of 
experts. Ten reviewers with survey development experience – specialists in safety (n=5), nurs-
ing (n=2) or measurement (n=3) – were selected; six responded. Respondents were informed 
of the instrument’s purpose and objectives, key definitions and the manner for rating the tool 
(Davis 1992; Grant and Davis 1997), and were asked to rate each question’s representative-
ness, clarity and comprehensiveness (Rubio et al. 2003). Questions rated lower than 3 on a 
scale of 1 to 4 were reworked or removed. The overall content validity index (CVI) equalled 
the total number of items ranked at 3 or 4 divided by the total number of items. The survey’s 
CVI was 0.95, signifying 95% agreement from reviewers on the tool’s content validity.

In Question 3 of that reviewed survey, participants are asked to consider the applicability, 
for a given error, of each of 16 specific factors that the literature identifies as being linked to 
medication administration errors. No construct was hypothesized for aggregating these fac-
tors; exploring and comparing their respective severity distribution patterns, without initial 
assumptions, was a key study objective. 

The PmAE tool was piloted at a children’s hospital that was one of the study sites. The 
pilot used a sample of 20 staff nurses from different units who were given time from their 
shifts, asked to reflect on a medication administration error or potential error that they had 
experienced and to complete a sample survey on this experience. Respondents also com-
mented on the wording of the questions and indicated whether any questions made them 
feel uncomfortable or upset.

The respondents’ times for completion were observed, and respondents were asked 
whether they would be willing to complete similar surveys if they experienced a PmAE dur-
ing actual data collection. If nurses expressed hesitation, the barriers to reporting and incen-
tives to completion were explored. Feedback received was used to revise the tool’s wording and 
to confirm a five-minute completion time. Following participants’ recommendations, the defi-
nitions of what constituted an error and a potential error were appended to the final survey. 

Data collection
Initial contact with study participants was made through an information session conducted in 
person by the researcher on all shifts at each unit over a one-week period. Training sessions 
for staff were provided to establish a common understanding of the variables and a standard-
ized approach to completion. Refreshments were provided. During the initial meeting, the 
researcher delivered information letters and placed posters about the study on the units. Pre-
coded surveys were delivered to units in hard copy, accompanied by prepaid envelopes. The 
surveys were completed by staff nurses who had directly experienced an error or potential 
error; then the completed surveys could be mailed back confidentially to the researcher using a 
prepaid envelope, or the anonymous surveys were collected from the units. 

The dependent variable for the survey was the severity of the error’s outcome. When an 
error occurred, participants were asked to rate the severity of its outcome (if the error actually 
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affected the patient) or the potential severity (if patient impact was prevented). Severity was 
measured on a 5-point Likert scale, ranging from “minimal” (1) to “lethal” (5). Participants were 
provided definitions and criteria for assigning these labels, adapted from Folli and colleagues 
(1987). For each recorded incident, the survey also inquired about environmental factors that 
may have contributed. These factors’ impacts on incidents were measured on a 5-point Likert 
scale, ranging from “not at all” (1) to “significantly” (5). These 16 potential factors were analyzed: 
staffing, inexperience, insufficient training, knowledge deficit, involved in precepting, workload, 
overtime, distraction, recent patient transfer, off-service patient, shift change, lack of informa-
tion, ineffective communication, equipment/supplies, fatigue and documentation. During anal-
ysis, the Likert-scale values for environmental factors were dichotomized such that values of at 
least “moderate” (i.e., 3 or above) were coded as “1” and smaller values were coded as “0.”

Participants could also identify whether errors involved a failure in one or more of the 
five “rights” for dose administration, i.e., right time, route, patient, medication and dose. Each 
“right” variable was coded 1 if it was involved in the incident; otherwise, it was coded 2. An 
additional, derivative variable was coded from 1 to 8 for combinations of involved rights.

Data analysis
In analyzing the results of the survey, ordinary multiple linear regressions were used to iden-
tify a function of the contributing factors that could approximately predict the resulting 
severity of an incident. However, like any regression, resulting models would be based on the 
“average” impact of each included variable on the “average” outcome severity. Yet the distribu-
tion of incident severities is highly skewed (see Figure 1). Therefore, methods adapted from 
radiation and industrial safety analysis (Walsh and Goodman 1997; Goodman 2012) were 
used to analyze specifically the impacts of particular factors on the shape of the distribution of 
severities (especially regarding skewing towards extreme values). That peer-reviewed method 
uses an effect size measure based on the extent to which one distribution of outcome severities 
is more “shifted” towards the right (severe) end of possible outcomes than another distribution. 
(Compare the shapes of either distribution in Figure 2 to the distributions in Figure 3.) The 
point estimate for the effect-size measure is a percentage; namely, along the ordinal scale used 
to represent the lowest to highest possible severities for outcomes, it measures how far, as a 
percentage of that full distance, the distribution has shifted, from one distribution to the other. 

In tests for severity shifts, the p-values are determined by re-sampling. The null hypothesis 
is that the effect size, as described above, is not significantly different from zero. On that hypoth-
esis, the distribution of severities for a test sample (e.g., for cases involving a particular environ-
mental factor) should be roughly identical to the severity distribution for the full population 
(approximated here by the pooled severity distribution for the entire available data set). We sim-
ulate drawing many random samples of size n from the hypothesized population, and calculate 
the effect size (sample statistic) for each case; the proportion of those simulated sample statistics 
(effect sizes) that are equal to or exceed the obtained value in the actual sample is the p-value.
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With respect to the regressions performed, a minimum sample size of n=141 was deter-
mined for the number of incidents required to test the model for significance with potentially 
16 independent variables, at alpha of .05, with a power of 0.80 to detect a moderate-sized 
effect. During the data collection window, no applicable records were excluded, so the final 
number of responses (errors documented) via the survey equalled 372. 

Results
Three hundred seventy-two surveys were collected. Each survey documented one error, yet 
individuals could fill out multiple forms for separate errors; therefore, given anonymity, it is 
unknown how many unique nurses responded. The majority of reported errors, 240 (64.5%), 
were on the day shift, followed by 82 (22%) on the night shift; 50 (13.4%) records did not 
specify. Reports of both potential (127) and actual (245) PmAE occurrences were document-
ed. most errors reported were classified as “wrong time” (168 cases; 45.2%) or “wrong dose” (82 
cases; 22%), with the remaining being “wrong medication” (8.3%), “wrong route” (2.7%), “wrong 
patient” (1.9%), “wrong time and dose” (0.8%) and “wrong patient and medication” (0.5%), as 
well as “other factors” (18.5%). No baselines for numbers for error-free dose administrations are 
known. The average rate of errors reported per unit in the study was 21, with a range of 1–43.

Figure 1. Overall distribution of incident severities (upper panel), with example of a non-significant 
shift in the distribution (lower panel)
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Given that a dose error (actual or potential) occurred during the sampling period, the sever-
ity of its impact could vary widely – from a delay in administration time up to, in the worst 
case, a fatality. The overall distribution of the outcome severities is shown in Figure 1 (top).

Note that for potential (i.e., near-miss) errors, the outcome severities were also potential, 
not actual. In these cases, the nurse recording the severity used specific rules to determine the 
appropriate value to record; for example, if the dose nearly administered was 10 times the nor-
mal dose, the severity was classified as level 4. A first check of the results was to compare the 
distribution of (potential) severities assigned in this manner, for near-miss cases, to the distri-
bution for severities for known, actual errors. Figure 2 shows that the distributions are quite 
similar, suggesting that the severity estimates used for near-miss cases in subsequent calcula-
tions were generally realistic. 

Figure 2. Distributions of severities of potential versus actual incidents
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Similar distributions to those displayed in Figure 1 were generated for each of the nursing 
environmental factors considered. That is, for all records where a particular factor was deemed 
at least “moderately” applicable by participants (marked at least 3 on a 1–5 scale), the distribu-
tion within that subset of records of the corresponding outcome severities was observed. Of 
the 16 distributions so generated (one per factor), four of the environmental factors appeared 
to be correlated with increasing tendencies towards higher (less desirable) levels of severity. 
These four factors (see Figure 3) were insufficient training, overtime, precepting and off-ser-
vice patient. The effect sizes for these factors ranged from 12.8%, for insufficient training, up 
to 25.5%, for off-service patient, and if tested as described in the methods section, all p-values 
<.01. In contrast, compare the bottom panel of Figure 1, showing a factor (staffing) whose 
distribution pattern, or “profile,” for severities of error outcomes is virtually the same as the 
overall data set’s distribution.

Figure 4 shows the elevated potential for severe outcomes if the type of “wrong” commit-
ted was “wrong patient.” The large effect size (+17.3%) conveys the seriousness of this error, 
although with n equal only to 11, the p-value is inconclusive (.048). 

Risk Factors for Increased Severity of Paediatric Medication Administration Errors
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Figure 3. Four factors’ severity distribution profiles, all shifted significantly from the overall  
population distribution
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On the other hand, Figure 5 suggests that when an error did occur, it is generally less 
hazardous for the patient if the error was a timing mistake (comprising 46% of the sample), 
rather than an alternative (i.e., wrong route, patient, medication or dose). No fatalities were 
due to wrong time.
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Figure 5. severities, given wrong versus not-wrong time

0%

1 2 3 4 5

10%

20%

30%

40%

50%

60%

Severity Category of the Incident Outcome

Wrong Time Shift: (negative 5.8%)

Not-Wrong Time Shift: +4.9%

%
 in

cid
en

ts
 h

av
in

g 
th

e
in

di
ca

te
d 

se
ve

rit
y 

le
ve

l

Given the importance of this error distinction, for time-based versus not time-based, it 
is useful to know what environmental factors contributed most to an error’s falling into one 
or the other of these classifications. Table 1 shows the results of a logistical regression that 
explores the factors contributing to an error’s being this safer type, “wrong time” (1), or not (0). 

Table 1. Outputs for logistical regression on contributors to wrong versus not-wrong time

Predictor Coefficient Std. Error of 
Coefficient

Z P Odds
Ratio

(95% C.I.)
Lower Bound

(95% C.I.)
Upper Bound

constant -0.010 0.161 -0.06 0.950

Mod+_Workload 0.627 0.222 2.83 0.005 1.87 1.21 2.89

Mod+_Documentation -1.034 0.249 -4.16 0.000 0.36 0.22 0.58

Mod+_Knowledgedeficit -1.051 0.351 -2.99 0.003 0.35 0.18 0.7

Should an error occur, the odds of its being a wrong-time error nearly double if the 
workload factor was involved (odds ratio [OR] = 1.87). However, if either documentation 
or knowledge deficit was a factor, then the odds of the error being a wrong-time error are 
reduced by a factor of three (OR ≈ .33), i.e., the chances increase for a more dangerous, not-
wrong time classification. Combined with Figure 4, these findings suggest that dose adminis-
tration incidents based on the factors documentation and/or knowledge deficit are more likely 
to be of the more dangerous, non-wrong time classification.

Based on the regressions with severity as a dependent variable, we find that different con-
tributing factors are significant depending on whether the error is or is not a wrong-time error. 
Prior to constructing Table 2, below, correlations were found between some of the 16 factors 
being considered as independent variables (e.g., r=.67 between “inexperience” and “insufficient 
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training”). To avoid multi-collinearity in running the regressions where such correlations 
occurred, preference was given to retaining variables, if any, that were pre-identified as note-
worthy in Figure 3. For wrong-time errors, the regression points to precepting and overtime 
as potential contributing factors. Precisely predicting an outcome’s severity is not realistic 
with this model (see the small R-square in Table 2a), yet the model does show that, all else 
being equal, if either of the factors precepting or overtime are present in the incident, expect 
the mean likely severity to jump upward about two-thirds of a severity category. On the other 
hand, based on the regression displayed in Table 2b, we find that all else being equal, when the 
error is not wrong time, severity risk increases by over a full category if the environment factor 
off-service patient is involved, or a bit less if precepting is involved.

Table 2. Outputs for ordinary regression on contributors to severity level, given that the error  
(a) was or (b) was not “wrong time”

a. Regression to Estimate Severity—for Only Wrong-Time Cases:

Predictor coeff’t se of coeff’t T P

constant 1.499 0.075 19.95 0.000

Mod+_Precepting 0.706 0.233 3.03 0.003

Mod+_Overtime 0.629 0.233 2.70 0.008

se = 0.899883;  R-square = 10.4%;  adjusted R-square = 9.3%

b. Regression to Estimate Severity—for Only NOT-Wrong-Time Cases:

Predictor coeff’t se of coeff’t T P

constant 1.968 0.082 24.02 0.000

Mod+_Precepting 0.868 0.411 2.11 0.036

Mod+_Offservicepat 1.159 0.369 3.14 0.002

se = 1.11807;  R-square = 8.1%;  adjusted R-square = 7.2%

Discussion
In this study we documented the overall severities for PmAE occurrences (49.7% minimal, 
30.1% significant, 0.05% serious, 0.14% potentially lethal and 0.01% lethal errors) and identi-
fied factors appearing to especially increase risks for more serious outcomes. Other studies rec-
ognize that outcome severities for dosing errors in the paediatric population can vary (Cowley 
et al. 2001; Fortescue et al. 2003; Holdsworth et al. 2003; Kaushal et al. 2001), and some 
authors identify, for various causes, distinct severity levels, such as (a) 15.9% potentially harm-
ful versus 85.5% innocuous (marcin et al. 2007), or 4.2% harmful (i.e., consequences ranging 
from temporary harm to death) (Hicks et al. 2006). Consistent, accepted categories and defi-
nitions for severity are yet to be developed in the literature. 
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Of 16 environmental factors examined for their potential impact on severity, we saw that 
four gave evidence of a significant effect: insufficient training, overtime, precepting and off-
service patient. If a medication administration error occurs, the implication is that the involve-
ment of one of these factors tends to increase likelihoods that more severe outcomes will 
ensue. Preventative measures might best target these factors. 

Policy implications for professional preparation
Insufficient training, we have seen, contributes not just to errors but to more likely severe 
errors. This finding strengthens claims in the literature that the paediatric work environment 
has responsibility for ensuring adequate preparation of all paediatric nurses, including tempo-
rary and new staff, who may have had limited prior clinical experience in this area (Beecroft 
et al. 2001; Prot et al. 2005), especially as nursing programs in Canada continue to reduce or 
eliminate paediatric content. Knowledge of abbreviations (Levine and Cohen 2006) and of the 
rights of medication administration (Payne et al. 2007) should be refreshed. 

Another risk factor for severe dose error outcomes is precepting. Hospitals must ensure 
that each shift has an appropriate mix of novice, trainee and more experienced nurses, so as 
not to overtax the realistic ability of preceptors to keep track. As noted by Elixhauser and col-
leagues (2003), combined staff experience and education contribute to patient outcomes. 

Policy implications for the work environment
Another factor identified as increasing the risk for severe dose error outcomes was overtime. 
This finding complements those of other researchers that risks increase, generally, as nurses 
work shifts beyond 12 hours, take on overtime and/or work more than 40 hours per week 
(O’Brien-Pallas et al. 2004; Rogers et al. 2004). Work arrangements that add to off-service 
patients or, worse, provide conditions leading to wrong-patient errors can seriously increase 
the potential harm of mistakes.

Strengths and limitations of the study
This study’s prospective design captured PmAEs at, or close to, the time of occurrence. The 
design enabled nurses to complete the tool anonymously without fear of repercussions for 
responding. Bi-weekly visits conducted by the researchers at the work sites encouraged partici-
pation of staff and provided an opportunity for ongoing educational sessions. The survey tool 
developed was subjected to both expert review and pilot feedback, and was short, readily avail-
able and easy to understand. 

The study was limited by the lack of data collection pertaining to unit cultures, types of 
medication delivery systems in place and the types of medication involved in errors. Also, it is 
impossible to know the percentage of medication errors that were captured during the data 
collection window or the numbers of error-free medication administrations. Further, because 
all three sites were university-affiliated paediatric teaching hospitals, this factor may limit gen-
eralizability of findings.

Risk Factors for Increased Severity of Paediatric Medication Administration Errors
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Conclusion
When hospitals make decisions for improving medication administration safety, they should 
be particularly cognizant of factors that contribute most significantly to the likely severity of 
administration errors that may occur. Traditional policies that stress following the “five rights” 
protocol (right patient, drug, dose, time and route, and related documentation) are valuable, 
yet this study confirms the importance of an extra “right” – the right work environment. Four 
work environmental factors have been specifically identified that, if present in an error, signifi-
cantly increase risk of severe outcomes, namely, training, overtime, precepting and off-service 
patient. While it would be helpful to compare these results with other studies addressing the 
potential severities of medication administration errors, attempts are limited owing to the 
absence of common definitions, categories and variables for addressing outcome severity. The 
authors recommend that this lack in the literature be addressed. 

ACKNOWLEDGEmENTS

The authors have neither financial gain in this research nor any conflict of interest to acknowl-
edge. The primary author would like to acknowledge the Nursing Health Services Research 
Unit at the University of Toronto for funding this research project.

Correspondence may be directed to Kim Sears, School of Nursing, Queens University, 92 Barrie 
Street, Office 218, Kingston, ON K7L 3N6; tel.: 613-533-6000, ext. 78763; fax: 613-533-6770; 
e-mail: kim.sears@queensu.ca.

REFERENCES

Amyotte, P.R. and D.J. mcCutcheon. 2006. “Risk management – An Area of Knowledge for All Engineers.” 
Discussion paper prepared for the Research Committee of the Canadian Council of Professional Engineers. 
Retrieved June 6, 2012. <http://www.engineerspei.com/sites/files/CCPE_Riskmanagement.pdf>.

Barker, K.N., E.A. Flynn, G.A. Pepper, D.W. Bates and R.L. mikeal. 2002. “medication Errors Observed in 36 
Health Care Facilities.” Archives of Internal Medicine 162(16): 1897–903.

Beecroft, P.C., L. Kunzman and C. Krozek. 2001. “RN Internship: Outcomes of a One-Year Pilot Program.” 
Journal of Nursing Administration 31(12): 575–82.

Byers, J.F. and B Schafhauser. 2004. “Pediatric Patient Safety.” In J.F. Byers and S.V. White, eds., Patient Safety: 
Principles and Practice. New York: Springer.

Carleton, B. and A. Smith. 2005. “Recognizing and Preventing Adverse Drug Reactions in Children.” Canadian 
Paediatric Society. 

Cowley, E., R. Williams and D. Cousins. 2001. “medication Errors in Children: A Descriptive Summary of 
medication Error Reports Submitted to the United States Pharmacopeia.” Current Therapy Resident 62(9): 627–
40. 

Davis, L. L. 1992. “Instrument Review: Getting the most from Your Panel of Experts.” Applied Nursing Research 
5:194-7.

Elixhauser, A., C. Steiner and I. Fraser. 2003. “Volume Thresholds and Hospital Characteristics in the United 
States.” Health Affairs 22(2): 167–77.

Folli, H.L., R.L. Poole, W.E. Benitz and C. Russo. 1987. “medication Error Prevention by Clinical Pharmacists in 
Two Children’s Hospitals.” Pediatrics 79(5): 718–22.

Kim Sears and William M. Goodman



HEALTHCARE POLICY Vol.8 No.1, 2012  [e121]

Fortescue, E.B., R. Kaushal, C.P. Landrigan, K.J. mcKenna, m.D. Clapp, F. Federico, D.A. Goldmann and D.W. 
Bates. 2003. “Prioritizing Strategies for Preventing medication Errors and Adverse Drug Events in Pediatric 
Inpatients.” Pediatrics 111(4): 722–29.

Goodman, W.m. 2012. “measuring Changes in the Distribution of Incident-Outcome Severities: A Tool for Safety 
management.” Case Studies in Business, Industry and Government Statistics (CSBIGS) 5(1).

Grant, J.S. and L.L. Davis. 1997. “Selection and Use of Content Experts for Instrument Development.” Research in 
Nursing & Health 20: 269–74.

Giacoia, G.P., P. Taylor-Zapata and D. mattison. 2007. “Need for Appropriate Formulations for Children: 
The National Institute of Child Health and Human Development – Pediatric Formulations Initiative, Part 1.” 
International Journal of Pharmaceutical Compounding 11(1): 5–8.

Hicks, R.W., S.C. Becker and D.D. Cousins. 2006. “Harmful Errors in Children: A 5-Year Analysis of Data from 
the USP’s mEDmARX Program.” Journal of Pediatric Nursing 21(4): 290–98.

Holdsworth, m.T., R.E. Fichtl, m. Behta, D.W. Raisch, A. mendez-Rico, A. Adams, m. Greifer, S. Bostwick 
and B.m. Greenwald. 2003. “Incidence and Impact of Adverse Drug Events in Pediatric Inpatients.” Archives of 
Pediatrics & Adolescent Medicine 157(1): 60–65.

Institute of medicine (IOm). 2000. “To Err is Human: Building a Safer Health System.” In L.T. Kohn, J.m. 
Corrigan and J.m. Donaldson, eds., Committee on Quality of Health Care in America. Washington, DC: National 
Academy Press. 

Institute of medicine (IOm). 2004. Keeping Patients Safe: Transforming the Work Environment of Nurses. 
Washington, DC: National Academy Press. 

Kaushal, R., D.W. Bates, C. Landrigan, K.J. mcKenna, m.D. Clapp, F. Federico and D.A. Goldmann. 2001. 
“medication Errors and Adverse Drug Events in Pediatric Inpatients.” Journal of the American Medical Association 
285(16): 2114–20.

Kaushal, R., B.A. Jaggi, K. Walsh, E.B. Fortescue and D.W. Bates. 2004. “Pediatric medication Errors: What Do 
We Know? What Gaps Remain?” Ambulatory Pediatrics 4(1): 73–81.

Kaushal, R., D.A. Goldmann, C.A. Keohane, m. Christino, m. Honour et al. 2007. “Adverse Drug Events in 
Pediatric Outpatients.” Ambulatory Pediatrics 7(5): 383–89.

Leape, L.L. 2006. “Systems Analysis and Redesign: The Foundation of medical Error Prevention.” In m.R. Cohen, 
ed., Medication Errors (2nd ed.) (pp. 3–14). Washington, DC: American Pharmacists Association. 

Leape, L.L., D.W. Bates, D.J. Cullen, J. Cooper, H.J. Demonaco, T. Gallivan, R. Hallisey, J. Ives, N. Laird, G. Laffel 
et al. 1995. “Systematic Analysis of Adverse Drug Events. ADE Prevention Study Group.” Journal of the American 
Medical Association 274(1): 35–43.

Levine, S. and m.R. Cohen. 2006. “Preventing medication Errors in Pediatric and Neonatal Patients.” In m.R. 
Cohen, ed., Medication Errors (2nd ed.) (pp. 469–92). Washington, DC: American Pharmacists Association. 

marcin, J.P., m. Dharmar, m. Cho, L.L. Seifert, J.L. Cook, S.L. Cole, F. Nasrollahzadeh and P.S. Romano. 2007. 
“medication Errors Among Acutely Ill and Injured Children Treated in Rural Emergency Departments.” Annals of 
Emergency Medicine 50(4): 361–67.

mcGillis Hall, L., D. Doran and G.H. Pink. 2004. “Nurse Staffing models, Nursing Hours, and Patient Safety 
Outcomes.” Journal of Nursing Administration 34(1): 41–45.

miller, m.R., A. Elixhauser and C. Zhan. 2003. “Patient Safety Events during Pediatric Hospitalizations.” Pediatrics 
111(6): 1358–66.

O’Brien-Pallas, L., G. Tomblin murphy, S. White, L. Hayes, A. Baumann, A. Higgin et al. 2004. “Building the 
Future: An Integrated Strategy for Nursing Human Resources in Canada. The Nursing Sector Study.” Ottawa: 
Nursing Sector Study Corporation.

Payne, C.H., C.R. Smith, R.N. Newkirk and R.W. Hicks. 2007. “Pediatric medication Errors in the Post 
Anesthesia Care Unit: Analysis of mEDmARX Data.” AORN Journal 85(4): 731–40.

Prot, S., J.E. Fontan, C. Alberti, O. Bourdon, C. Farnoux, m.A. macher, A. Foureau, A. Faye, F. Beaufils, S. Gottot 
and F. Brion. 2005. “Drug Administration Errors and Their Determinants in Pediatric In-Patients.” International 
Journal for Quality in Health Care 17(5): 381–89.

Risk Factors for Increased Severity of Paediatric Medication Administration Errors



[e122] HEALTHCARE POLICY Vol.8 No.1, 2012

Rogers, A., W.T. Hwang, L.D. Scott, L.H. Aiken and D.F. Dinges. 2004. “The Working Hours of Hospital Staff 
Nurses and Patient Safety.” Health Affairs 23(4 ): 202–12.

Rothschild, J.m., A.C. Hurley, C.P. Landrigan, J.W. Cronin, K. martell-Waldrop, C. Foskett, E. Burdick, C.A. 
Czeisler and D.W. Bates. 2006. “Recovering from medical Errors: The Critical Care Safety Net.” Joint Commission 
Journal of Quality and Patient Safety 32(2): 63–72.

Rubio, D.m., m. Berg-Weger, S.S. Tebb, E.S. Lee and S. Rauch. 2003. “Objectifying Content Validity: Conducting 
a Content Validity Study in Social Work Research.” Social Work Research 27: 94–104.

Smetzer, J.L. and m.R. Cohen. 2006. “Preventing Drug Administration Errors.” In m.R. Cohen, ed., Medication 
Errors (2nd ed.) (pp. 235–274). Washington, DC: American Pharmacists Association. 

Tang, F.I., S.J. Sheu, S. Yu, I.L. Wie and C.H. Chen. 2007. “Nurses Relate the Contributing Factors Involved in 
medication Errors.” Journal of Clinical Nursing 16: 447–57. 

Tissot, E., C. Cornette, S. Limat, J.L. mourand, m. Becker, J.P. Etievent, J.L. Dupond, m. Jacquet and m.C. 
Woronoff-Lemsi. 2003. “Observational Study of Potential Risk Factors of medication Administration Errors.” 
Pharmacy World Science 25(6): 264–68.

van den Bernt, P.m., R. Fijn, P.H. van de Voort, A.A. Gossen, T.C. Egberts and J.R. Brouwers. 2002. “Frequency 
and Determinants of Drug Administration Errors in the Intensive Care Unit.” Critical Care Medicine 30(4): 846–50.

Walsh, m. and W.m. Goodman. 1997. “Key Factors Analysis.” ALARA Notes #N3424. Upton, NY: Brookhaven 
National Laboratory. 

Wong, I.C., m.A. Ghaleb, B.D. Franklin and N. Barber. 2004. “Incidence and Nature of Dosing Errors in Pediatric 
medications.” Drug Safety 27(9): 661–70.

Kim Sears and William M. Goodman



HEALTHCARE POLICY Vol.8 No.1, 2012  [e123]

Appendix A
Unit_____________ Date______________ Shift ______________

1. Which of the following type of error occurred? (Please circle)
a) actual paediatric medication administration error
Actual Paediatric Medication Administration Errors are any preventable medication administra-
tion errors that occur as a result of human mistake or system flaws that occur in the process 
of administering a paediatric medication, regardless of whether an injury occurred or the 
potential for injury was present (adapted from IOm 2000). This will include any violation of 
the 5 “rights” of medication administration (right time, right patient, right dose, right route and 
right drug).

b) Potential paediatric medication administration error
Potential Paediatric Medication Administration Errors are any potential preventable medication 
administration errors that occur as a result of human mistake or system flaws that occur in 
the process of administering a paediatric medication, regardless of whether an injury occurred 
or the potential for injury was present (adapted from IOm 2000). This will include any 
potential violation of the 5 “rights” of medication administration (right time, right patient, 
right dose, right route and right drug).

2.  What factor (s) below was involved in the actual or potential error? (Please circle)
Wrong Time (given late, given early, omitted, missed), explain_______________________
Wrong Route, explain ___________________________________________________
Wrong medication, explain _______________________________________________
Wrong Dose, explain_____________________________________________________
Other _______________________________________________________________

3. What are the factors that contributed to the actual or potential medication 
administration error? Please rate the influence of ALL of the following factors.

Inadequate level of staffing 1
Not at all

2
slightly

3
Moderately

4
Very Much

5
significantly

Inexperienced staff 1
Not at all

2
slightly

3
Moderately

4
Very Much

5
significantly

Insufficient training 1
Not at all

2
slightly

3
Moderately

4
Very Much

5
significantly

Knowledge deficit 1
Not at all

2
slightly

3
Moderately

4
Very Much

5
significantly

Precepting a student 1
Not at all

2
slightly

3
Moderately

4
Very Much

5
significantly

Risk Factors for Increased Severity of Paediatric Medication Administration Errors



[e124] HEALTHCARE POLICY Vol.8 No.1, 2012

Workload 1
Not at all

2
slightly

3
Moderately

4
Very Much

5
significantly

Overtime 1
Not at all

2
slightly

3
Moderately

4
Very Much

5
significantly

Distraction 1
Not at all

2
slightly

3
Moderately

4
Very Much

5
significantly

Recent patient transfer 1
Not at all

2
slightly

3
Moderately

4
Very Much

5
significantly

Off-service patient 1
Not at all

2
slightly

3
Moderately

4
Very Much

5
significantly

shift change/handover 1
Not at all

2
slightly

3
Moderately

4
Very Much

5
significantly

Lack of information 1
Not at all

2
slightly

3
Moderately

4
Very Much

5
significantly

Ineffective communication 1
Not at all

2
slightly

3
Moderately

4
Very Much

5
significantly

equipment/supplies 1
Not at all

2
slightly

3
Moderately

4
Very Much

5
significantly

Fatigue 1
Not at all

2
slightly

3
Moderately

4
Very Much

5
significantly

Documentation 1
Not at all

2
slightly

3
Moderately

4
Very Much

5
significantly

Other (If other, please explain) _____________________________________________
___________________________________________________________________

4. Please rate the level of patient consequence of the actual error or the potential error had 
it not been prevented. (Please read the definition and circle the appropriate number)

(1) A minimal error occurs when
 a) an actual event occurs, but the patient is not harmed; 
 b) increased patient monitoring is required.
(2) A significant error occurs when
 a) the drug dose is a half to four times the normal dose; 
 b) the dose administered is too low to treat a patient’s condition; 
 c) one of the 5 rights are violated without serious consequences occurring;
 d) the wrong I.V. fluid is administered without severe consequences;
 e) patient requires an additional treatment or intervention due to error; 
 g) patient is temporarily harmed.
(3) A serious error occurs when 
 a)  the route the drug is administered is inappropriate and could lead to potentially  

toxic results; 
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 b) the drug dose administered is four to 10 times the normal dose; 
 c) the dose of the drug is in the toxic range; 
 d)  the drug could exacerbate the patient’s condition (drug–drug or drug to disease  

interaction); 
 e) the name of the drug is misread; therefore, administration of the wrong drug occurs; 
 f ) prolonged hospitalization or transfer to ICU results.

(4) A potentially lethal error occurs when
 a) the serum level results of the drug is in the severe toxicity range;
 b) the drug being administered has a high potential to cause a life-threatening reaction; 
 c) the dose of a potentially life-saving drug is too low for treating the disease; 
 d) the dose administered is 10 times the normal dose; 
 e) permanent harm to the patient occurs;
 f ) near death event occurs.

(5) A lethal error occurs when: the error results in patient death.

5. How would you rate the quality of care that you were able to deliver to your patients 
and their families at the time that the actual or potential error occurred? (Please Circle)

 1 2 3 4 5 
 Poor Fair Good Very Good Excellent

6. If you have answered POOR or FAIR in question 5, what are the factors that affected 
the quality of care at the time of the actual or potential error? Please rate the influence of 
ALL of the following factors.

Inadequate staffing 1
Not at all

2
slightly

3
Moderately

4
Very Much

5
significantly

Inexperienced staff 1
Not at all

2
slightly

3
Moderately

4
Very Much

5
significantly

Insufficient training 1
Not at all

2
slightly

3
Moderately

4
Very Much

5
significantly

Knowledge deficit 1
Not at all

2
slightly

3
Moderately

4
Very Much

5
significantly

Precepting a student 1
Not at all

2
slightly

3
Moderately

4
Very Much

5
significantly

Workload 1
Not at all

2
slightly

3
Moderately

4
Very Much

5
significantly

Overtime 1
Not at all

2
slightly

3
Moderately

4
Very Much

5
significantly

Risk Factors for Increased Severity of Paediatric Medication Administration Errors
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Fatigue 1
Not at all

2
slightly

3
Moderately

4
Very Much

5
significantly

Lack of information 1
Not at all

2
slightly

3
Moderately

4
Very Much

5
significantly

Ineffective communication 1
Not at all

2
slightly

3
Moderately

4
Very Much

5
significantly

equipment/supplies 1
Not at all

2
slightly

3
Moderately

4
Very Much

5
significantly

Other (If other, please explain) _____________________________________________
____________________________________________________________________

If filling out this survey has aroused unpleasant feelings that you would like to discuss, please contact 
your Human Resources Department to gain access to your Employee Assistance Plan or contact 
your Occupational Health Department. Thank you.
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